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Abstract
The purpose of this project was to conduct research to determine culturally relevant
teaching strategies in the classroom as well as strategies to reduce student anxiety in the
mathematics classroom. Through a literature review on these topics, I have been able to better
understand strategies that can benefit culturally diverse students. To better understand these
strategies in my classroom, I focused on three questions for this study: (1) What culturally
responsive teaching strategies will I implement in my teaching to better support diverse students?
(2) What are the methods that I can apply in my classroom to build student confidence in
Mathematics? (3) What strategies are the most effective to use in my classroom to keep students
engaged in a math classroom? To answer these questions, I focused on analyzing documents,
observations, and journals. By answering these questions, it was my goal to better understand the
strategies and techniques that students respond to the best and show a growth in their learning.

iv

Table of Contents
Acknowledgments

ii

Abstract

iii

Table of Contents

iv

List of Figures

vii

Chapter 1: Introduction

9

My Belief on Learning

10

My Belief on Teaching

11

Conclusion

13

Chapter 2: Literature Review

14

Purposes and Objectives for the Literature Review

15

Procedures for the Literature Review

16

Cultural Pedagogy

18

Research Studies

18

A Review of Diversity and Differentiation in a Classroom

18

A Review of Strategies and Effective Instruction

21

A Review of Disciplinary Issues with Students

24

Student Anxiety

24

Student-Teacher Relationships

26

Student Language

26

Game-Based Learning

28

Summary
Chapter 3: Research Methods

28
30

v

Overview

30

Research Questions

30

InTASC Standards

32

Methods and Procedures

33

Data Collection

34

Journaling

35

Document Analysis

35

Observation

36

Context of the Study

37

Participants

38

How I Studied My Teaching

39

Chapter 4: Presentation of Research and Findings

40

Overview

40

Data Analysis of Research Question 1

41

Document Analysis

42

Observations

45

Journaling

46

Data Analysis of Research Question 2

47

Document Analysis

47

Observation

48

Journaling

49

Data Analysis of Research Question 3
Document Analysis

51
51

vi

Observation

53

Journaling

54

Summary
Chapter 5: Discussion and Conclusion

55
57

Overview

57

Implications

59

Limitations

60

Conclusions

61

References

63

vii

List of Figures
Figure 1

43

Figure 2

44

Figure 3

46

Figure 4

47

Figure 5

48

Figure 6

49

Figure 7

52

Figure 8

53

Figure 9

55

9

Chapter 1
INTRODUCTION

Swiss psychiatrist and psychoanalyst, Carl Jung, once said, “One looks back with
appreciation to the brilliant teachers, but with gratitude to those who touched our human feelings.
The curriculum is so much necessary new material, but the warmth is the vital element for the
growing plant and for the soul of the child” (Hargadon, 2015, p. 1). As most of us move through
grade school, we don’t realize how important our teachers are at the moment. We realize their
importance as we grow up and move on to adulthood, living our lives through learning from our
experiences.
If we look back at our experiences in education, we tend to remember our teachers who
truly cared about us. Those teachers who asked us how we were doing, how they could help with
our understanding, or simply offered their rooms to us during lunchtime are the ones who will be
remembered year after year. While the teachers who taught with less attachment might be
remembered less often. As Tingley mentioned, many students remember teachers who are
passionate about what they teach and how they care about their students (Tingley, 2020).
I have lived through many experiences that shape my philosophy of teaching. In grade
school, I was taken out of class for speech, vision, and occupational therapies. I also battled
ADHD through grade school and my undergraduate years. Then, during undergraduate school, I
developed anxiety and began to own up to my depression that had lingered on for many years. I
consistently struggled and doubted myself in all of my classes except math courses. I needed
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constant reassurance anytime I wrote an essay or answered a question. My goal is to reduce math
anxiety and build confidence through teaching and building teacher-student relationships.
I struggled with who I was during high school and found math to be my comfortable
class. I flourished and gained confidence in mathematics, while during english, history, and
science classes I struggled. I constantly questioned if I understood concepts correctly, or if I
understood what was being asked of me correctly; I struggled then, and still do with
comprehension. This led me to a lot of uncertainty, which has likely contributed to my anxiety.
There are always going to be some students who struggle with mathematics, and because of my
own struggle I empathize with these students and want to be able to help them through the
struggle. My goal with teaching is to help students learn mathematics in a way that reduces their
anxiety and helps them build confidence with the subject.
My Belief on Learning
From the moment we are born until we die, we learn every day whether we realize it or
not. Learning is a process that each of us will continue to do for the rest of our lives. During high
school, I believe an educator’s role is to teach students how to learn. It is our job to help students
understand how they learn and how that can apply to their future. Through teaching mathematics,
students can learn in many different ways. For example, students can learn through hands-on
learning, modeling real-life scenarios, working through questions directly on paper, or through
communicating with peers. I believe it is my job to help students thrive by teaching them various
techniques that can be applied both in and out of school. This could be through hands-on
learning, one-on-one help, or in a way that makes math fun for students who struggle. Learning
is different in every subject, and it is important that students are taught in multiple ways through
each subject.
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I believe that all students deserve an equal right to learn. While some students might
show extreme difficulty in everyday tasks, they have the same right to learn as someone who
accelerates. Students with different backgrounds learn in different ways, which means that they
need to be given the proper materials to figure out how they learn best.
Most students will find one subject that ‘clicks’ for them, or grabs their attention. These
subjects tend to be of more interest to students and learning about them is interesting. However,
when a student doesn’t find a subject interesting or doesn't value education, learning can be more
difficult for them. I believe that students should be taught how to learn in all subjects, no matter
how difficult or easy it is for them. Every student should be challenged outside of their comfort
zone on subjects that they don’t understand immediately. I also believe that students should be
required to show their understanding of a topic in more than one way.
Through my experience, I have learned that if you aren’t required to show your
understanding in more than one way, then you might not truly understand what you are learning.
The only subject I felt comfortable talking about in grade school was math, which is why I’m
more confident in the subject and chose to teach it to high schoolers. However, when it comes to
the subjects of English, social studies, or government I get intimidated and am unsure of the most
important facts. These classes were ones where I received A’s, but still lacked true understanding
of the topics.
My Belief on Teaching
I believe that teaching is a constantly changing process. In the last year, I have learned
that students have different learning techniques, which can be associated with their cultures. For
example, some cultures appreciate group work while others prefer individual assignments. It is a
teacher’s job to understand and respect how students learn best and help them with their
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understanding. Based on the InTASC standards, I found there to be four standards that I
connected with most.
One of my teaching goals is based on InTASC Standard #1: Learner Development. As
InTASC states, “The teacher understands how learners grow and develop, recognizing that
patterns of learning and development vary individually within and across the cognitive,
linguistic, social, emotional, and physical areas, and designs and implements developmentally
appropriate and challenging learning experiences” (InTASC, p. 16). I believe for a teacher to be
successful it is of utmost importance that we understand how our students grow and develop.
Teachers have to build relationships with each of their students to understand where their
students come from and how they learn. By building these relationships, teachers are able to
understand ways their students need assistance and what students would work best together.
Another goal for teachers has to do with learning environments. As standard #3 states,
“The teacher works with others to create environments that support individual and collaborative
learning, and that encourage positive social interaction, active engagement in learning, and selfmotivation” (InTASC, p. 21). In order for a classroom to be successful, a teacher has to create a
learning environment that makes the students feel supported. When a classroom is welcoming to
students and teachers are supportive of all their students, students will be more willing to ask for
help and risk vulnerability by learning new things. Having students who feel comfortable enough
to communicate with each other and their teachers is the key to student learning and engagement
within a classroom.
Once a classroom environment is set up, it is important for teachers to understand how to
relate the content they are teaching to the students. InTASC standard 5 states this principle, “The
teacher understands how to connect concepts and use differing perspectives to engage learners in
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critical thinking, creativity, and collaborative problem solving related to authentic local and
global issues” (InTASC, page 25). As a classroom is generally made up of students representing
multiple cultures, teachers need to know how to relate the new concepts and information to each
student. By relating the material to students, they are able to better understand the reasons why
they are learning what they are. This is a way to help students see a purpose to learning and to
understand different subjects.
The last goal that I have for teaching is InTASC Standard #7 which relates to
instructional planning. This goal states, “The teacher plans instruction that supports every student
in meeting rigorous learning goals by drawing upon knowledge of content areas, curriculum,
cross-disciplinary skills, and pedagogy, as well as knowledge of learners and the community
context” (InTASC, page 34). This goal is one that will encourage teachers to include all students
in their classrooms and ensure that they are all receiving an equal education based on how they
learn. This would mean that teachers need to know how each student learns and plan according
to each student's way of learning.
Though I believe there will always be new goals for a teacher to reach, I think that these
four goals are the most important for all teachers. In today’s society, the diversity in our
population is continuing to grow. This means that the diversity of the classrooms will continue to
grow as well. There is also an increased amount of technology that is being created for
classrooms, which can be helpful to engage students.
As an educator in the 21st century, I need to focus on learning how to teach in a large
variety of ways so that all students can benefit. Through the four goals listed above, teachers are
challenged to engage all of their students in new ways. That is, students are engaging in more
ways than simply reading, writing, taking notes, and communicating the concepts. Students
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today want to see how math relates to their future lives and why it is important for them to learn
the concepts.
Teachers also need to build a true understanding of where each of their students comes
from and how they learn best in order to form a successful classroom. By learning about the
students in the classroom, teachers are able to choose material or questions that can relate more
directly to student lives. This again is helpful for students to see how math can relate to their
futures.
Conclusion
Through my personal experience, I have realized how important teacher-student
relationships are. It is my goal to build these relationships with each and every one of my
students so that I can better teach them how they deserve. I especially know that math isn’t
everyone’s favorite subject, so it is important to help students learn how to think critically and
use problem solving techniques through class.
Based on the InTASC standards listed above, I believe that there are a few important
topics that need to be understood as an educator. Through this project I plan to answer the
following questions. In what ways can I support students of various cultures in the classroom?
How can I reduce the anxiety of students and build their confidence when it comes to
Mathematics? What are the most effective techniques to keep students engaged in a math
classroom?
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Chapter 2
LITERATURE REVIEW

Purposes and Objectives for the Literature Review
My purpose in this review of the research was to discover how teachers and researchers
have looked at effective teaching and teacher growth in their discipline. I searched for research
on differentiation, cultural pedagogy, and disciplinary issues in mathematics because I believe
that all students deserve to have an equal chance at education. I also searched for studies on
strategic teaching in order to educate students and keep them engaged.
Additionally, because I would be studying my own practice and focusing on these ideas
in my endorsement area, I looked for studies that indicated the kinds of instruction that are
effective for in-person engagement in Mathematics. I also wanted to understand how to help
students who struggle with confidence in Mathematics.
This literature review addresses my knowledge of these concepts as a foundation to
create goals and grow in my own teaching. I especially looked for research that described
effective strategies for each area and gave examples of how it might work in a classroom. The
application of this research was an essential part in building my own knowledge base for this
project.
Procedures for the Literature Review
I selected literature for this review based on several specific criteria. Research on cultural
pedagogy was included if it contained the following descriptors: diversity, differentiation, and
inclusion. This search yielded 11,107 relevant articles. In order to narrow my findings and make

16

them more specific to this research project, I then focused my review efforts on articles that
discussed the cultural gaps between students, differentiation, and inclusion of all students. From
there, I looked for articles that focused on culturally relevant pedagogy. I then searched the
EBSCO database for articles that met the keyword criteria listed above, along with conducting a
search for books in the database of the Hamersly Library at Western Oregon University. After
finding these books and articles, I hand-searched their reference lists as sources to find additional
related articles and books.
In order to integrate the literature review, I developed a coding protocol and
corresponding separation of research into the major themes: diversity and differentiation in the
classroom, strategies and effective instruction, and disciplinary issues related to my goals for
teaching improvement. I read each article to determine how it fit within these broad thematic
categories, and then, through a process of reading and rereading for salient features of each
study, I determined the subheadings in the literature review. My intent was to start with a broad
treatment of each theme and then to systematically reduce broad understandings of cultural
pedagogy and anxiety to a specific understanding of how these themes are present in research
about secondary mathematics education.
Cultural Pedagogy
First, I want to define what cultural pedagogy is and how the two words relate to one
another. A culture is a set of beliefs, customs, arts, a particular race, or group of people (Culture,
n.d.). In a classroom, each student comes from a different background of experiences and
cultural beliefs; which is why it is important to see each student as an individual person rather
than placing students in groups. The second part of this is pedagogy, which is another term for
the profession of teaching. Therefore, cultural pedagogy refers to the act of understanding the
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cultures of students in order to better educate them.
Through my research, I have noticed a pattern throughout schools in the United States.
Education has been a job primarily for White females and is slowly changing. When we look at
history, education was prioritized for White students, which could explain why White females
are drawn to this pathway. It is important that we notice the diversity among teachers hasn’t
changed very much while the diversity among students has. For example, when we look at the
U.S. Department of Education statistics, it looks like in 2014 about 48% of the student
population in the United States came from linguistically and culturally diverse homes. This is a
number that had grown 9% since 2001 (CLD; U.S. Department of Education, 2014). As the
diversity continues to grow in schools, it is important that educators become more comfortable
and familiar with diversity and the cultures of the students they are teaching.
Culturally relevant pedagogy is growing in importance in the United States as cultural
diversity continues to grow throughout society, as stated above. By better understanding how to
differentiate lesson plans and diversify education for students, we can ensure that all of our
students have an equal chance at learning. For example, it has been found that individuals might
learn in different ways based on their cultural beliefs. One way this might be seen is that many
White individuals learn better through working on their own while the Hispanic or Latino
individuals tend to work better through group work.
In order to adhere to culturally relevant pedagogy, it is important that educators don’t
assume that all students who identify with one culture. It is also important that we don’t assume
everyone in our class is one type of learner. There are generalizations that can be made about
how certain cultures learn, which can be helpful to understand. However, making these
generalizations can harm those students who learn in a different way than the majority (Ares,
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2006, page 410).
I believe that in order to give all students an equal chance at learning, it is important that
we better understand how to teach in a variety of ways. By researching the importance of and
applications of differentiation in the classroom, instructional engagement, and instructional
strategies, as well as disciplinary issues that could occur in mathematics, we will be able to be
better educators for every student. All students deserve to have an equal chance at their education
and full support from their educators.
Research Studies
This research study combined strands of complementary research literature, centered on
cultural diversity. First, I discuss diversity, differentiation, and inclusion in a classroom. By
looking into these topics, I will be able to understand how to teach equally to all my culturally
diverse students. Second, I consider research on diversity and differentiation in the classroom
because all students deserve an equal education. Finally, I looked at research on effective
teaching in mathematics because I want to understand how I can be a better educator for my
current and future students.
A Review of Diversity and Differentiation in a Classroom
By creating classroom lessons that adhere to different learning styles, educators are
implementing differentiation into the classroom. Differentiation should be at the forefront of
every educator’s mind as the percentage of White students is decreasing and the percentage of
Hispanic, Black, Asian, and multi-race students is increasing. In 2018, 47% of students were
White, 27.2% were Hispanic, 15.1% were Black, 5.3% were Asian, and 4.1% were of two or
more races (Riser-Kositsky, 2019). Teachers have viewed this increase in diversity and so-called
required differentiation to be a time-consuming task. They see it as something that is problematic
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and not always worth their time (Smith & Humpert, 2012, page 1153). Instead of thinking of
differentiation in this way, it is important to see it as a challenge and to work with colleagues to
find better ways to improve instruction for all demographics of student populations.
Oftentimes in schools where a large majority of students are failing, people will say the
students come from a “culture of poverty”. This idea can lead to the thought that the students
don’t know how to function. However, these students often times have many responsibilities
outside of school and are supported at home. Placing a label like this on these students isn’t fair,
and should be avoided from an educator’s perspective (Ladson-Billings, page 81, 2017). It is
important to give all students the support they need and not assume anything about their lives
outside of the classroom.
To be better educators, we need to know our own cultural identities. It is said that Whites
lead the most racially segregated lives. Understanding that different cultures have different
experiences within a society is a great starting point for building your own cultural identity.
Learning where you come from and how your cultural beliefs and traditions can impact others,
you can become more aware of those around you (Sensoy & DiAngelo, 2017). It can be helpful
to understand where culture can be represented through each core subject in school. This means
bringing different perspectives to each subject. In order to understand which cultures are
represented in each class, the teacher needs to understand where her students come from and
build relationships with each of her students. If the teacher forms a relationship with each
student, the student will feel a better sense of belonging and support. This can help the teacher
better understand her culture while allowing the student to feel cared for. Therefore, these
relationships can lead to greater success for students (Split &Wu & Hughes &Kwok, 2012, p. 1).
When it comes to learning, people learn in four different ways, visual, auditory,
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kinesthetic, and reading/writing. It is necessary for educators to understand these various ways of
learning and adjust their teaching to reach all students (Malvik, 2020). Educators have created
lessons with these styles in mind so that they can ensure all students would be able to learn in
different ways. However, with the growing diversity in society and in the classroom, it is
important that educators begin to understand a variety of ways to engage students that align with
and build on the cultural practices of their students. Educators teaching with growing diversity in
schools, it is important to understand these styles of teaching as well as cultural learning styles.
In addition to understanding the cultures and learning styles of students, it is equally
important to build relationships. One of the beginning steps to teacher-student relationships is
observing to each student’s social emotional health. In today’s society, students are learning how
to identify their own emotional well-being (Bass, 2019). In a classroom, teachers need to
understand how to check in with their students. By showing students that they care for their wellbeing and health, students will be more likely to retain information and put effort into their
school work (Garner & Mahatmya & Brown & Vesely, p. 1, 2014). Building relationships is one
of the first steps for implementing relationships.
Through the increased diversity within classrooms, there have been some challenges that
have arisen. One of these challenges is known as the achievement gap. The achievement gap is a
gap that is seen from kindergarten through 12th grade between students of different races and
ethnicities. This gap is usually created through standardized test scores, high school graduation
rates, students who are placed in special education, or students who are determined to be talented
and gifted (Howard, 2019, page 12). This gap is also reflected by suspension rates and behaviors
of students. Through research, it is shown that students who are minorities typically are
suspended or expelled more often than the Majority (which usually are Whites), they also tend to
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have more behavior problems or outbursts. Due to being suspended or expelled, these students
miss out on their learning opportunities, which is another reason for the achievement gap
(Bjorklund-Young & Plasman, 2020, page 2).
A Review of Strategies and Effective Instruction
When you become an educator, you understand that there are many ways that students
can learn and that it is important to understand how to use culturally relevant pedagogy. This
means that educators have to teach in a variety of ways in order to support all of their students.
To keep students engaged, it is helpful to use a variety of teaching strategies. These strategies
could range from scaffolding material, hands-on learning, having movement in the classroom,
etc. The following strategies include active student engagement, higher-order thinking,
cooperative learning, and independent practice and homework (Case & Canas & Watson, 2003).
It is important not to address a classroom-based solely on the curriculum that is to be
taught. Rather, teachers should implement pre-assessments in order to understand their student’s
depth of knowledge on the subject. Pre-assessments also help by allowing the educator to
understand what each of their students know or is aware of before the lesson begins. By using
pre-and post-assessments, educators can see where each of their students grows throughout the
lesson. (Tomlinson, Moon, 2013).
One of the most important concepts for a teacher to understand is that their students
aren’t always students. The individuals who are in their classroom are developing children who
are learning how to balance a plethora of things including their family, friends, and possible jobs.
During school, students are taught ways to learn in each subject area, whether they realize it or
not. (Buehl, 2011, page 10). Students need to learn the literacy of each subject in order to show
proficiency (Buehl, 2011, page 18).
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To ensure that students are actively learning, they need to be engaged with the material.
Students enjoy learning about topics they can relate to. One way to do this is to use real-world
examples in the classroom. Oftentimes students think the math they learn won’t relate to their
outside-of-school lives. However, there are a few strategies that you can do to help engage
students. These strategies include relating new terms and concepts to previous knowledge taught,
applying the concepts to daily life situations, making drawings to help students visualize the
situations, allowing students to create their own questions for their classmates to answer, and
ensuring directions are clear and the key terms are posted for students (Furner, 2005).
Employing collaborative grouping is a technique that proves to be beneficial for students.
This is a method of having students work in groups to achieve a common goal (Case E. &
Stevens & Melanie, 2007, page 43). Encouraging students to work in groups to communicate
with each other and solve problems is a skill that can go far in education. For example, when
students learn how to problem solve in a collaborative setting, they learn skills that can be
applied to individual problem-solving. This can help improve students’ ability to problem solve
or work through new concepts on their own (Case E. & Stevens & Melanie, 2007, page 46). By
engaging students in these ways, students are encouraged to communicate through new
vocabulary and concepts with each other. It has been shown that students who academically
communicate with their peers will learn the material better (Madrid & Canas & Watson, 2003).
Collaborative learning can be seen through project-based learning. This is a constructivist
approach to learning that allows students to understand the material they are learning by applying
it to projects (Hall & Miro, 2016). It can also be seen through a strategy named Think-PairShare. Here, students are given a prompt to think about and answer; then, students pair up with a
peer and discuss their thoughts and answers; lastly, each pair of students share their answers with
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the rest of the classroom. This is a strategy that can help students see different perspectives of
problem-solving (Kaddoura, 2013).
While educating students, it is also important to give students instructional feedback. This
is feedback that is specific to each student and is given directly from the teacher to the student.
When giving instructional feedback, it is helpful to give the student an idea of what was
incorrect, how the mistake could be fixed or improved, and then to give specific feedback to the
student (Oakes, Lane, Menzies, & Buckman, 2018). For instructional feedback to be beneficial to
students, it is important that the feedback is given to students as soon as possible. If the feedback
is given too late after the mistake, students will have a more difficult time learning from their
mistake(s). It is important to remember that feedback can be both positive and negative for
students. For example, positive feedback refers to the correct, or positive steps that students
made, while negative feedback is incorrect. Educators should be aware that giving too much
specific student’s negative feedback with minimal positive feedback could hinder their learning
(King, 2016).
Students from a variety of cultures value education in different ways. In order to
differentiate most efficiently in mathematics, it is important to relate the subjects in mathematics
to how they can be used in the everyday life of students. The majority of students struggle to see
the reason behind learning mathematics when they learn directly from a textbook. However,
once relationships have been built, the teacher will be aware of ways they could integrate the
mathematical concepts into their lives. Encouraging students to have a constructivist perspective
is helpful. This allows students to create their own knowledge through their personal experience
and knowledge. This would be shown through problem-solving with real-world situations.
(Thangarajah & Ismail, 2017, page 39). It is helpful to think of how each subject can relate to
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student lives so that it can be viewed as relevant information to them. As students have many
other stimuli going on in their lives, finding reasons behind learning new information can be
challenging for them.
By giving students projects to learn from, it allows them to learn the material in a deeper
meaning that can be applied outside of the classroom (Blumenfeld et. Al, 1991). It also
encourages students to engage in self-regulated learning through trial-and-error, which helps
students understand when their responses are correct or incorrect (Barak & Dori, 2009).
A Review of Disciplinary Issues with Students in Mathematics related to my Teaching
Goals
Students in mathematics classrooms are struggling more and are showing a decline in
performance across their high school years (Martin et al. 2015; Wigfield et al. 2006). Students
with emotional and behavioral disorders are also struggling more with mathematics as the
educators are not all trained in the proper ways to assist them (Zolkoski, 2019). In order to assist
more students in the classroom and improve student motivation, it is important that we work with
students to set goals (Francis,, G.L., Duke, J.M, et al. 2021).
Student Anxiety
Throughout adolescence, students have determined if they are confident in the subject or
not based on their previous courses. Students who have gone through school with low confidence
in certain subjects are likely to continue the same level of confidence as they move forward in
school. For example, students with low mathematics ability or knowledge will likely gain
anxiety in the subject. This can sometimes be seen through a cycle of anxiety. If students start off
learning math in an environment that doesn’t suit their learning style or their abilities, many
students will form this cycle of anxiety. These students will find reasons to distract themselves
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from the concepts they are being taught as well as the assignments or work given during class
time (Anson, 2021). Students can also form subject-specific anxiety if they lack confidence in
the topics they are learning. This lack of confidence could be due to being absent during class,
not completing assignments, not studying, and/or not asking questions. Oftentimes students are
nervous to own up to their uncertainty, which leads them to be anxious (Silaj, 2021). To help
reduce student anxiety, it can be helpful to encourage all students and give them ample
opportunities to ask questions. You can also work towards giving small assessments that might
not affect their grade as much, but will show you where they are struggling or excelling with the
content. It has been shown that if you give students multiple little assessments often, then they
will become more accustomed to tests and their anxiety will lessen (Silaj, 2021).
Students who have poor lives at home and who struggle to maintain a steady lifestyle can
be more likely to have emotional and behavioral disorders (Brooks, 2006). Through building
supportive classrooms educators should work towards encouraging students that effort instead of
ability will allow them to succeed (Boaler & Staples, 2008). By doing so, students will gain
support and feel like part of the classroom community, rather than being separated from students
based on previous failures or successes (Gardee, 2021). Another source of anxiety in secondary
education for students is their social abilities. Generally speaking, students will develop anxiety
between the ages of 10 and 19 years of age. Through these years, students are faced with a drive
for independence and maturity as well as an increase in their social lives. Due to these increases,
students can also develop social anxiety. Not only can this form of anxiety challenge students’
confidence with their friends, but it can also impact their ability to learn. This is viewed by an
educator as students struggling to communicate in the classroom (Hingham, 2021).
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Student-Teacher Relationships
In order to improve the success of students in mathematics, it is valuable to establish a
classroom that supports the skills necessary for success (Martin, A.J., Way, J., Bobis, J., &
Anderson, J., 2015). This starts with building relationships with students in order to understand
where their influences for motivation regarding mathematics comes from or doesn’t come from
(Wang. M.-T., Hofkens, T., & Ye, F. 2020). Creating a classroom in which students are
motivated to learn starts with relating mathematics to students' lives and making these activities
cognitively demanding (Fredricks, J. A., Parr, A., Amemiya, J. L., & Wang, M.T. 2019).
Students who live in poverty and who struggle maintaining a steady lifestyle can be more
likely to have emotional and behavioral disorders (Brooks, 2006). Through building supportive
classrooms educators should work towards encouraging students that effort instead of ability will
allow them to succeed (Boaler & Staples, 2008). By doing so, students will gain support and feel
like part of the classroom community, rather than being separated from students based on
previous failures or successes (Gardee, 2021).
Student Language
For students to fully engage in the lessons, they need to understand that their role as a
student is to ask questions, apply strategies to problem solve, and to listen and to respond to
others’ ideas (NCTM, 1991). To do these things that demonstrate their engagement students need
to have also have command of the academic language of the classroom. By that I mean, they
need to understand how to use discipline specific vocabulary terminology related to mathematics
so that they can continually build and display their mathematical knowledge. To encourage the
growth of students’ math language, vocabulary, syntax, and multimodal language, teachers
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should post vocabulary terms, visual representations, charts, and graphs around the classroom to
allow students to see their representations daily. Teachers should also use vocabulary terms
consistently throughout lessons to encourage students to become more comfortable with their
usage (Firmender, J.M., Gavin, M. K., & McCoach, D.B. 2014).
The language of mathematics can be viewed as a language on its own (Kliman & Janssen,
1996). However, it isn’t always viewed from a linguistic perspective (Cuevas, 1984). To support
students in a mathematics classroom, it is important to use the language of reasoning with
students. That is, explaining and justifying the steps of math to students so they can better
understand the rationale and logic in mathematics. It is also valuable to encourage students to use
the language of reasoning so that they show proficiency throughout the language. This could be
seen as students explaining why they solve questions in a certain way. The way students explain
their steps could be seen as written, verbal, or step-by-step explanations. Encouraging students to
show their reasoning can ensure they understand each step they are taking in solving each of the
questions. It has been suggested that students would benefit if educators would systematically
integrate the use of math talking and math thinking in all grade levels. If students are encouraged
to talk through their reasoning, they will gain a stronger understanding of each topic. This can
help students build confidence through the subject as they move forward. (Huang, Normandia &
Greer, 2005; Bickmore-Brand & Gawned, 1990).
Through learning the language of mathematics, students will learn new meanings for
words they might already know. These homonyms could include words such as place, borrow,
and product. It is not enough to only know the vocabulary that goes along with mathematics.
Instead, students need to know how the language patterns of mathematics works and how they
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form the concepts. Encouraging students to use the terminology correctly in sentences can help
grow their level of understanding (Schleppegrell, 2007).
Game-Based Learning
One way to engage students is to use game-based learning. By incorporating games into
the classroom, there could be increased motivation in students when electronics are used (Chu,
Chen, Kuo, and Yang, 2021). This style of learning allows students to explore various learning
concepts and receive instant feedback (Hwang, Chien, & Li, 2020). However, if game-based
learning isn’t used in the proper sense, it can have a limited impact on student learning (Chang,
K. E., Wu, L.J., Weng S.E., & Sung Y. T., 2012).
Summary
The literature reviewed here indicates that while many students continue to struggle with
the concepts of mathematics, it is pertinent that teachers build relationships with their students.
In mathematics, many students are seeing a lack of connection between what they are learning
and what they are using in their lives. In order to build this connection to student lives, we need
to create a classroom that allows students to think for and challenge themselves so that they are
able to learn problem-solving skills. In secondary education, it is also important to understand
that students who struggle with mathematics have likely struggled will have low self-esteem
when it comes time to learn new concepts. These students will also struggle when it comes to
using mathematical language in the classroom. Therefore, by building relationships with
student’s educators will be able to know which students have the most difficulty with focusing,
engaging, and understanding the language which will allow educators to hone in and support
them in the best way possible.
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Given the findings of this literature review I will dive deeper into how students behave in
the classroom. I will focus on engaging students, encouraging their use of mathematical
language, and finding ways to reduce their mathematical anxiety. Through using various
engagement strategies, I will find which ones work best in the classroom. I plan to take notes
throughout the week on the different techniques I use to engage students and reduce their
anxiety. I plan to look over the data that I collect to determine how effective my teaching
strategies are with my students.
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CHAPTER 3
RESEARCH METHODS

Overview
The methods of inquiry for this study focused on the principles and practices of action
research, using self-study aligned with professional teaching standards, teacher artifacts,
classroom experiences, and a summary of student responses as a means of data collection. I will
begin with a review of action research principles to establish the foundation for this study’s
method of inquiry. Second, I will review the choices and purposes of data collection that helped
to highlight my instruction and means for searching for improvement. Third, I will detail my
context for the study, methods of data collection protocols, maintaining credibility and
trustworthiness of the data, and acknowledge my limitations as a researcher. Finally, I will
present the procedures used for studying my practice, while providing data and analysis that
speaks to adaptations and adjustments made to my instruction as I implanted this study.
Research Questions
My focus for this research was on reducing student anxiety and improving the classroom
culture. Specifically, I examined how to improve classroom engagement, changes in student
behavior and skills, and document analysis. This focus aligned with the following INTASC
Standards for teacher professional development. Additionally, I considered how studying my
own practice in line with INTASC Standards could improve my own instruction and therefore,
student learning. The purpose of this study was to increase student participation, reduce anxiety
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in the math classroom, and create a positive classroom culture. The research questions for this
study were:
1. What culturally responsive teaching strategies will I implement in my teaching to
better support diverse students? By asking this question, I am hoping to learn ways to
include all students in the classroom. It can sometimes be challenging to see how
one’s home culture is represented in education, so by incorporating a variety of
cultures into the classroom, I am hoping to see an increase in student engagement.
Data gathered from a focus on this question was used to determine if an increase in
culturally diverse and relevant connections to students wo9uld improve their
engagement and interest.
2. What are the methods that I can apply in my classroom to build student confidence in
Mathematics? By asking this question, I am hoping to specifically identify the
methods that students respond to. As many students show anxiety in the classroom, I
want to be able to identify ways in which students have positive reactions to being
supported. Data gathered from this question was used to support the idea that
Mathematics does have applications to student lives and that it is okay to not feel
confident all the time.
3. What strategies are the most effective to use in my classroom to keep students
engaged in a math classroom? I hope to learn which strategies are most effective with
my students and which strategies are least effective. I will collect this data based on
student engagement, confidence, classroom communication, and formative and
summative assessments. Data gathered from a focus on this question was used to
describe student engagement and confidence.
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InTASC Standards
InTASC Standards are a set of standards that are meant for soon to be educators to
understand and address through their methods of teaching. These standards help growing
educators better grasp the topics and concepts they need to know in order to be successful in the
classroom. To ensure you are growing as an educator, creating goals that are based on InTASC
standards are valuable. Through this research project, I have set goals based on four of these
standards. These standards keep me focused on specific goals and support that I want to provide
my students inside of my classroom.
As a growing educator, there is an importance on student support, classroom
environment, connections to daily life, and relationships. This led me to create goals that are
focus on the following four InTASC standards:
Standard 1: “The teacher understands how learners grow and develop, recognizing that patterns
of learning and development vary individually within and across the cognitive, linguistic, social,
emotional, and physical areas, and designs and implements developmentally appropriate and
challenging learning experiences” (INTASC, Page 16).
Standard 3: “The teacher works with others to create environments that support individual and
collaborative learning, and that encourage positive social interaction, active engagement in
learning, and self-motivation” (INTASC, Page 21).
Standard 5: “The teacher understands how to connect concepts and use differing perspectives to
engage learners in critical thinking, creativity, and collaborative problem solving related to
authentic local and global issues” (INTASC, page 25)
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Standard 7: “The teacher plans instruction that supports every student in meeting rigorous
learning goals by drawing upon knowledge of content areas, curriculum, cross-disciplinary skills,
and pedagogy, as well as knowledge of learners and the community context” (INTASC, page
34).
Methods and Procedures
Because my purpose was to describe my own teaching practice as well as how I use data
to improve my own practice in line with the INTASC professional standards, it was important to
choose a method that could account for both what the standards are for teachers and how I was
paying attention to my own practice through data collection to improve it. Accordingly, this
study was designed as an action research study.
An action research project is a project that is “meaningful, friendly, and possible” (Don’t
be afraid! Page, 1). It allows educators to find an area of focus to improve classroom
management and teaching strategies. As an educator, there are always areas that you can improve
on and through action research, you can fully analyze and understand the reasons for classroom
and student behaviors. There are six steps to action research, these include (1) determine the area
that you would like to improve within the classroom or school; (2) research your idea; (3) plan
your study; (4) put your plan into action; (5) examine the information you collect; (6) decide
what you will do with your results (Don’t be afraid!). Each of these steps are important to ensure
that everything is properly organized and collected. Through action research, educators can
improve their teaching strategies.
Through action research, teachers are able to choose a topic within their classroom or
school that they would like to improve. Identifying the goals for improvement and the areas for
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educators to research which will help in identifying the types of artifacts to keep for analysis. By
working through action research, we are able to analyze our own work as well as student work in
order to determine where improvement is needed.
Data Collection
The basic steps in action research are 1) identify a topic or issue to study, 2) collect data
related to the chosen topic or issue, 3) analyze and interpret the collected data, and 4) carry out
action planning, which represents the application of the action research results. Data collection in
an action research project typically is related to the topic or issues, and provides answers
pertinent to the research questions. As Padak and Padak observe, “Any information that can help
you answer your questions is data” (1994). Therefore, I used a variety of data collection tools
related to my topic to ensure the validity of my results. Furthermore, I adhered to the following
four characteristics in determining the data I would collect for my study, 1) anonymity of
students, 2) comparison in data collection was built in so that the results could be judged against
themselves both before and after the intervention period, 3) aspects of performance to be
examined were identified prior to data collection so that the information was relevant and
connected to the research questions, and 4) a variety of data was collected so that different
aspects of the topic could be brought to light (Padak and Padak, 1994). Finally, because I was
studying my own practice while I was in the middle of said practice, I acknowledge the
“spiraling nature” of data collection in action research (Padak and Padak, 1994). By focusing on
data in connection to my research questions, my attention turned to other pieces of data that
emerged in relation to my questions. These emergent data pieces were included as part of the
study as they had relevance to my research questions.
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Because my research questions focus on classroom climate and student anxiety, I chose
to collect data that would provide information about how my practice and the interventions I
identified aligned with the research topic. The types of data I chose to collect are described next.
Journaling
By journaling, I would like to collect data relating to how various activities work during
lessons. After each day, I will make a note about how the lesson went. Each week, I will look
back at each of the daily notes and write an overview of what went best during the week and
what went poorly. At the end of data collection, I hope to have a list of teaching strategies that
work best for my students as well as other valuable reflections that will benefit my students and
my teaching in the long run. I hope that I can better understand the methods that work best for
students and which types of lessons engage students the most. I believe that by journaling I will
be able to identify more specifically which methods of teaching work best for my students as
well as the change in student behaviors.
I also hope that by journaling I will be able to help see how I am working alongside
students who have anxiety and lack confidence in the mathematics classroom. I really want
students to know that it is okay to make mistakes in my classroom and that by making mistakes
they are allowing themselves to grow.
Document Analysis
In document analysis, I will focus on student work, lesson plans, and tests. By analyzing
student work, I hope to determine which students struggle, where they struggle in the lessons and
why they might be struggling. Student work is a representation of where students stand with the
concepts they are learning and the progress they are making. By analyzing their work I will be
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able to determine which students are excelling, and which are struggling to fully grasp the
concepts. I am also hoping to be able to determine other ways that I can present the concepts to
students so that they can view it from multiple perspectives.
By analyzing lesson plans, I hope to determine how my lesson plans have changed from
the beginning of the year to the end of the year. Looking at how I wrote lesson plans at the start
of the year to the end of the year will allow me to see how I have grown as an educator and how
else I might want to grow. I also want to be able to determine which strategies have worked the
best. This could be seen through an analysis of both student work as well as my own lesson
plans.
Lastly, I will analyze the tests that I make for students at the end of each lesson. I believe
that it is important for students to understand multiple perspectives of a concept and not settle for
only one application. Through analyzing the tests that I made at the start of the year with the
tests I make at the end of the year I hope to see an increase in multiple perspectives.
By collecting student work, lesson plans, and tests I am hoping to be able to show that
students have some choice in their education. Through using multiple teaching strategies, I am
hoping to show that I am reaching multiple students and various cultures as well as giving a
variety of teaching strategies and lesson plans to students.
Observation
Through observations, I hope to view my growth as an educator. I will look at the
comments left by my supervisor, cooperating teacher, and principal to determine the areas that I
have grown in. By reviewing the comments and suggestions during each of my observations, I
will be able to see things from multiple perspectives. Looking back at observations and
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discussing my teaching methods with others will give me different perspectives and allow me to
adjust my teaching strategies to benefit my students. By analyzing my observations and the
feedback that is given to me, I will be able to determine more specifically the types of
multicultural education strategies I give my students.
Context of the Study
In a small multicultural town nestled between larger cities in Oregon, there is a school
that serves grades 9-12 there are roughly 300-400 students. Each class has between 5 and 27
students. There are 12 departments at this school with 1-4 teachers per department. Every other
week there are individual department meetings or professional development training for teachers
during early release. Oftentimes teachers work independently, but check in with each other from
time to time.
At my school, 67% of students are Hispanic/Latino, 29% White, 2% Multiracial, 1%
Asian, and 2% American Indian/Alaska Native. In comparison, 92% of teachers are White, 4%
are Hispanic/Latino, and 4% are multiracial. At this school, 100% of students receive free and
reduced lunch. Many of the Hispanic students at this school are first-generation Americans and
immigrants. (Schools and Districts Receiving Report Cards, 2019).
When it comes to graduation rates, 88% of students have on-time graduation and 97% of
students graduate within five years. From here, roughly 34% of graduating students make their
way to college. (Schools and Districts Receiving Report Cards, 2019).
At this school, I have had my own schedule and have taught for two years now. This
means that my mentor teacher and I meet when we can to discuss how my classes are going and
how I feel in the classroom. We will meet either in the morning, during lunch, or after school
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when students have left. There are 7 periods a day and I teach during 5 of those periods. As I
don’t have my own classroom, I travel with a cart between classrooms during teacher preparation
periods.
There are 6 students who are classified as English Language Learners. These students
have come from South America and Central America. These students speak Russian, Spanish,
and Hmong.
Participants
Because this study was designed using an action research approach, the main participant
in the study is myself, as the teacher. As my learning progressed throughout my student teaching
program, I became interested in a number of ideas that would help me to improve my instruction.
Ultimately, I decided to focus on the main research areas outlined in my research question. To
lend credibility to the results I will share from my self-study of my practice, it is important to
describe my role in the classroom where I teach. In this section, I will focus on describing my
own classroom and my role as the teacher.
I have been in the classroom since March of 2020. I began teaching on an emergency
teaching license and have been gaining experience since then. Every day I teach, I feel like I
learn more about my students and teaching. As I am on an emergency teaching license, I have
my own classes that I teach by myself. I had a mentor teacher during my first year of teaching
who I met with at least weekly to gain confidence and get the support I needed. Now, I meet with
a different mentor/supervisor about once a week or once every other week.
I have designed my own study as I am on my own teaching my students. Since the
beginning of the 2021-2022 school year, I have built a number of student relationships. These
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relationships are at the forefront of my research questions and teaching goals. By building these
relationships this year, I have learned that a large number of students in my classrooms struggle
with anxiety. The students who have anxiety have anxiety both in the mathematics classroom
and outside of my classroom. Seeing how anxiety has affected my students and their confidence
in the classroom makes me want to help them as much as possible. I want to understand how to
reduce this anxiety and support students when they struggle. Through my experience, and
analyzing statistics, our school has many students who struggle with standardized testing and the
traditional classroom. Being at the school district that I am at has directly influenced what my
research questions are and my teaching goals.
How I Studied My Teaching
For my second research question, “What are the methods that I can apply in my
classroom to build student confidence in Mathematics?” There are a few artifacts that I will
collect to answer this question. First, I plan to write in a journal weekly to check how my
teaching impacts my students. Through analyzing my own teaching methods and my reflections
of my teaching, I hope to determine how various teaching methods improve student
understanding. The second artifact I will collect is student work. I plan to analyze student work
in order to determine how students are doing with the concepts. Lastly, I plan to talk to students
individually and take note when they show an increase in confidence in the topics and within the
classroom.
For my third research question, “What strategies are the most effective to use in my
classroom to keep students engaged in a math classroom?” I will collect a total of 3 artifacts.
These artifacts include student work, journals, and lesson plans.
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Chapter 4
PRESENTATION OF RESEARCH AND FINDINGS

Overview
In Chapter 3, I introduced three research questions that I want to research to improve my
teaching. Over the last two years, I have been on a Restricted Teaching License while working
towards earning my Master of Arts in Teaching from Western Oregon University. During this
time, I have reflected on what I believe would help me improve my teaching. In 2020, we were
dismissed into Comprehensive Distance Learning; in 2021 we had students back in the building
part-time, and in the 2021-2022 school year students returned full-time in the classroom.
I have been able to experience education in a time of crisis, a time of rebuilding, and an
almost ‘normal’ year. After viewing student behaviors in various situations, I noticed that many
students struggled with anxiety both in and outside of school. As someone who has struggled
with their own anxieties, I wanted to find ways to help students with theirs. Over the last few
months, I have collected, organized, and analyzed data from my teaching in order to answer the
following research questions: (1) What culturally responsive teaching strategies will I implement
in my teaching to better support diverse students? (2) What are the methods that I can apply in
my classroom to build student confidence in Mathematics? (3) What strategies are the most
effective to use in my classroom to keep students engaged in a math classroom?
These three questions were formed based on the InTASC standards I mentioned in
Chapter One. These include: Standard 1: “The teacher understands how learners grow and
develop, recognizing that patterns of learning and development vary individually within and
across the cognitive, linguistic, social, emotional, and physical areas, and designs and
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implements developmentally appropriate and challenging learning experiences” (INTASC, Page
16). Standard 3: “The teacher works with others to create environments that support individual
and collaborative learning, and that encourage positive social interaction, active engagement in
learning, and self-motivation” (INTASC, Page 21). Standard 5: “The teacher understands how to
connect concepts and use differing perspectives to engage learners in critical thinking, creativity,
and collaborative problem solving related to authentic local and global issues” (INTASC, page
25). Standard 7: “The teacher plans instruction that supports every student in meeting rigorous
learning goals by drawing upon knowledge of content areas, curriculum, cross-disciplinary skills,
and pedagogy, as well as knowledge of learners and the community context” (INTASC, page
34).
My goal in this chapter is to connect my research questions to these InTASC standards to
show the best practices to use in a mathematics classroom to support diverse students as well as
students with heightened anxiety.
Data Analysis of Research Question 1
In the last two years of teaching, I have worked alongside a majority of students who are
migrants. I grew up in a primarily White community and didn’t understand the challenges other
cultures or individuals had. I have taken a few courses at Western Oregon University in the last
year that have helped me better understand the differences in cultures. By hearing stories from
individuals who are part of different cultures, I have learned that I want to understand how to
teach every one of my future students in the best ways. Working with my current students has
also greatly opened my eyes to their various challenges.
Within the last year and a half, my perspectives have changed significantly. I began my
time at WOU not fully understanding the impact that an individual’s race has on their

42

experiences through education. Through my classes, I have learned from various perspectives
that education can be taken differently depending on one's race. That is, the education system is
built with the idea in mind that the majority of students are White. This means that students who
identify otherwise have a higher chance of falling behind through the school system. Therefore,
as an educator I want to ensure that all students have the opportunity for an equal education.
In a secondary mathematics classroom, students have usually decided whether they enjoy
a subject area or not prior to coming into the class at the start of the year. This is a challenge that
many teachers face as it impacts student motivation and knowledge from their prerequisite
courses. During my last two years of teaching, I have set a goal for myself to work toward
changing student perspectives and to encourage students to see math in a variety of ways. I
planned to achieve these goals by asking myself, what culturally responsive teaching strategies
will I implement in my teaching to better support diverse students? Through analyzing journals,
documents, and observations I will be able to answer this question.
Document Analysis
To answer this question, I will analyze a variety of lesson plans that I have created in the
last two years of my teaching experience that allows students to engage in the material and
increase their understanding.
In 1, this lesson plan is for Financial Algebra which introduces compound interest. From
my experience, students in my classes have a difficult time understanding what types of
questions they need to answer and how to apply what they have learned. At the start of this
lesson, I present new vocabulary and topics to students both through a short lecture and by
showing a video. The video I showed allows students to receive different perspectives on the
topic. When working alongside students where English is not their first language, understanding
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new concepts can be a challenge. Therefore, by working with these students and giving them
different opportunities for them to understand the concepts can support their learning. The last
part of instruction is one of the most important. Here, students are asked to respond to questions
relating to the videos and PowerPoint. By having students answer the questions and be able to
identify specific values when giving a scenario is extremely important. This lesson is an example
of both independent learning as well as collaborative learning.
Figure 1
Financial Algebra lesson plan

As Figure 1 shows, it is important to use a variety of teaching techniques and methods.
One of these methods is collaborative learning through active learning. An example of this is
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shown in Figure 2. This worksheet is one of five worksheets relating to simplifying expressions.
In this activity, students are split into teams of four students or less. They are tasked to work
Figure 2
Algebra 1 collaborative learning example

together to simplify each question and then identify a specific value in their answer as directed to
find the sum of all the questions. Once a team completed the worksheet, they brought it to me to
check their answer. If it was incorrect, they would go back to their group and everyone would
have to help figure out where the error(s) occurred.
I have noticed that using group work where students can work individually to contribute
is the most productive type. However, it significantly depends on the class I’m teaching and the
time of day. For example, when I use this activity in the morning the students tend to work more
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independently whereas the afternoon classes collaborate more often. In order to encourage
students in all classes to collaborate during the activities presented to them, it could be helpful to
place the answer keys around the room so that students have to move and get out of their chairs.
Also, when applying this technique to younger students, such as 9-10 graders, they show more
uncertainties when it comes to communicating in the language of mathematics. In contrast,
students in 11th grade communicate better in mathematics as they have a different set of skills.
Observations
Over the last two years of student teaching, I have had the opportunity to have a mentor
teacher, supervisors, and staff support when it came to learning how to create lesson plans. I
have seen growth in my lesson plans between the time I began teaching, virtually in 2020, to
now, in-person in 2022. I have looked over my lesson plans as well as the comments that were
made on them to show that students of all diversities are being supported in the classroom. One
task that students often struggle with is not receiving immediate feedback on assignments. In my
normal classrooms, I like giving students game-based learning activities. One of these can be
seen in Figure 3, below. In this case, students have already watched a video to reintroduce them
to the concept of Slope and are being given a game-based activity that will activate their recall
ability. Implementing a Kahoot for students allows the students to see how well they retained the
information they learned as well as for the teacher to understand where the students are at with
the concepts.
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Figure 3
Example of Game-Based Learning

Journaling
Next, I will analyze reflections I have written on certain lessons I have taught in order to
determine where I could implement more Culturally Relevant Pedagogical strategies. These
reflections are based on each lesson plan and will show ways I could improve my teaching
strategies to provide more culturally relevant lessons.
In a lesson plan I wrote for Algebra 1, I used the strategy of fist-to-five to get student
feedback immediately. As can be seen from Figure 4, I learned that asking students in the early
morning to give me a fist-to-five based on their levels of understanding doesn’t work well. Many
students struggled with communicating, talking, and engaging in the activity, as they do on a
daily basis in the morning. This journal entry would allow all students to give me comprehensive
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feedback by letting me know their level of understanding on an independent basis rather than
publicly in front of their peers.
Figure 4
Student feedback

Data Analysis of Research Question 2
Mathematics is a subject that students tend to either understand easily or struggle with.
Oftentimes, they view their math classes as something that doesn’t directly relate to their lives
and question why they are required to learn the different topics and concepts. As I have seen
many students question the significance of math, I believe that it is important to engage students
and encourage them to discuss what they are learning. In order to connect my goals and my
literacy review together, we will analyze documents, observations, and journals that support this
research question.
To learn what activities and instructional techniques work for my students I have created
a second research question. For my second research question, I ask: What are the methods that I
can apply in my classroom to build student confidence in Mathematics?
Document Analysis
In this step, I analyze part of a lesson plan. Working with a variety of students means that
they are all at different levels of mathematical comprehension. With this comes a variety of
confidence levels within the classroom. To help boost students’ confidence, as can be seen in
Figure 5, I tend to walk around the room throughout the lesson. This allows me to check in with
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each student individually as well as understand more directly where students are progressing or
struggling. Figure 5 also shows how I scaffold student learning using guided questions. This is a
technique that works well for students who aren’t always confident in themselves or what they
know. These styles of questioning allow students to think critically about their reasoning in a
specific direction rather than being lost in thought.
Figure 5
Collaborative learning and checking in with students

Observation
In the last two years, I have learned that my students don’t know how to advocate for
themselves all the time and struggle to ask questions. This is likely due to most of my students
having English not be their first language. As students become more familiar with the language
of mathematics, it is helpful to ask students questions that use mathematical vocabulary. Some of
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these questions can be found in the highlighted portion of Figure 6. These styles of questions
ensure that students understand the vocabulary being used as well as encouraging students to
answer the questions with similar vocabulary. During my observation, a note was made that
asking students questions that are structured in this way can help students’ discourse.
Figure 6
Observation comments

It is important that when educators are asking questions to students that we encourage
them to use specific language. Oftentimes students struggle with concepts because they don’t
fully understand them or understand how to justify their reasoning for the steps they used. By
asking students the types of questions in Figure 6, we are encouraging them to think more deeply
about the vocabulary and concepts they are learning. Supporting students and assisting them with
their reasoning by asking guiding questions is a productive way for students to gain more
confidence in the subject area.
Journaling
When working alongside my students I have noticed two themes: students have a hard
time verbalizing their reasoning and solving multiple-step problems. Working in an environment
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of multicultural students means that English might not be every student's first language. When
students struggle with comprehension in English, they are likely to struggle with comprehension
in multiple areas including mathematics.
During the first year I taught, 2020-2021, students were attending class virtually and were
faced with a new set of challenges. Requiring students to take part in Zoom classes meant that
students had the choice to show their faces or communicate with their teachers. In this case,
many students chose to not communicate or discuss their conceptual understanding. This was a
time when student attendance was very poor and almost all students turned off their cameras so I
wasn’t able to build relationships with students as easily.
Moving forward, students were welcomed back into the classroom in the Fall of 2021.
Transitioning to full-time in-person learning I’ve been able to observe that a large majority of
students have anxiety and worries in general education. Students throughout all of my math
classes hesitate when it comes to explaining their reasoning. As I have discovered this challenge,
I have made an effort daily to check in with each student and encourage them to explain their
reasoning to me. This has significantly improved my teacher-student relationships as well as
student willingness to discuss concepts with me.
I have also noticed that students have a hard time identifying the steps needed when it
comes to multi-step problems. To help students build their confidence with multi-step problems,
I work through an example problem together with students. During this example, students and I
identify the specific steps needed to solve the style of questions; these steps are then written on
the board for students to refer back to. By posting steps on the board, students are able to
remember the specific steps they are using to solve the problem. This allows a public place
where students are able to reference the notes in order to complete questions on their own.
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Data Analysis of Research Question 3
As stated earlier, I teach students who range between 9-12 grades. This means that there
is a different range of communication skills and independent thinking that goes on in each of my
classes. Therefore, differentiation needs to occur between different classes to ensure that students
are learning new material.
One way to ensure that students in each class are learning and growing their knowledge
base is to give students various engagement strategies. These strategies might differ between
classes, age groups, and student cultures. In order to ensure students are staying engaged and
learning the material I ask the question, what strategies are the most effective to use in my
classroom to keep students engaged in a math classroom?
Document Analysis
When looking into engagement strategies for students it is important to think about what
types of assignments or projects will require students to communicate with each other or not. If
an assignment requires students to communicate, it is important that you understand the class
culture and what your students need. For example, using the assignment in Figure 7 in my first
period was not a productive task. In this task students were to simplify each expression, then cut
out the triangles and match the sides together that have the same answers. My first period,
Algebra 1 with freshmen and some sophomores, was unproductive and many students were
overwhelmed by this task. While my 2nd, 3rd, and 5th periods, with juniors, were much more
productive and communicative with the assignment. There could be many reasons for the
behavior differences within the classes.
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Figure 7
Student engagement activity

Students who are more advanced in mathematics and their logical thinking are more
likely to complete this worksheet correctly than those who have less experience. That is, students
in my Algebra 1 class showed that they were overwhelmed by the assignment even though they
were in groups of 4 students. My Algebra 1 class would have benefited by having a simpler
group worksheet so that they could balance what they are learning without being overwhelmed.
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Observation
In the last two years, I have learned that students are easily distracted when it comes to
thinking on their own. In Figure 8 below, you can see that the highlighted part helps direct
students with their thinking. This portion of the lesson plan is beneficial to students to get their
minds started with the thinking and analysis process. I’ve heard often from students that they
learn a topic at the moment, then when they don’t have to apply it, they will forget it. Therefore,
by having students reach back to previous lessons and topics they have learned and compare
them with new concepts is a way to engage students. While this idea might be challenging for
some, it will significantly benefit the students as they progress through their mathematical
courses.
Figure 8
Engagement strategies
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When working with students in mathematical classes, many of my students want me to
give them the direction that they should be thinking in. They are challenged with thinking on
their own and thinking more critically of a concept and its application. However, by asking
students guided questions that allow them to direct their focus to one specific reason or topic, can
assist their mental organization. In my classroom, I strongly encourage students to explain their
reasoning, either to myself, their table pair, or the entire class. The more students are prompted to
explain their reasoning in class, the more they are required to be engaged and actively thinking.
Therefore, it is helpful to walk around the classroom during work time to check-in with each
student to ensure that they are able to explain their mathematical reasoning verbally as well as
through showing their work. This strategy has made an impact on my students’ abilities in
mathematics as they show more willingness to communicate with me individually than in front
of their peers.
Journaling
Teaching the same lesson plan to different age groups at different times of the day led me
to reflect on the conditions. After certain activities that went well, I would take notes that would
allow me to remember what style of activity worked best for students. These notes were made
both on paper as well as in my head. The following are examples of my notes and reflections on
the engagement strategies that I have implemented in my classroom.
In Algebra 1, students completed a unit on Systems of Equations and were transitioning
to a unit on Properties of Exponents. After taking notes on the multiple properties of exponents,
students appeared to be slightly confused on individual assignments regarding when each rule
was supposed to be applied. Due to this confusion, I went ahead and created a group of
worksheets that students would complete in groups. This would allow for mathematical
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collaboration and learning. The worksheet I had given students was one similar to Figure 2’s
worksheet and allowed students to work through the problems with productive struggling. This
assignment had four to five worksheets that progressively got more difficult and the students
worked together on all of them. By allowing students to work through their challenges together
they were able to hear different perspectives on problem solving that they otherwise wouldn’t.
As can be seen in the reflection that I wrote on this activity in Figure 7, students worked well
together with the activity.
Figure 9
Engagement Strategy reflection

Summary
The data that I analyzed were documents, observations, and journals over the last two
years of my experience in the classroom. These artifacts are resources that I will consistently
have in my classrooms after my MAT program. I chose to use three research questions to give
direction to improvement on my teaching:
1. What culturally responsive teaching strategies will I implement in my teaching to better
support diverse students?
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2. What are the methods that I can apply in my classroom to build student confidence in
Mathematics?
3. What strategies are the most effective to use in my classroom to keep students engaged in
a math classroom?
These research questions are questions that were formed to improve my teaching in the
environment I am teaching in. At the current school I work at, there is a high minority population
of students, and I want to become more aware of what each of my students have been through as
well as what strategies work best for them.
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Chapter 5
DISCUSSION AND CONCLUSION

Overview
Through choosing the topics of multicultural pedagogy and reducing student anxiety in
my Literature Review, I have been able to reflect on student experiences as well as my own. I
have also been able to look more deeply at each of these topics in order to analyze and improve
my own teaching strategies. I did so by asking three main questions: (1) What culturally
responsive teaching strategies will I implement in my teaching to better support diverse students?
(2) What are the methods that I can apply in my classroom to build student confidence in
Mathematics? (3) What strategies are the most effective to use in my classroom to keep students
engaged in a math classroom?
My first research question relates to culturally responsive pedagogy in support of diverse
students. These strategies allow all students to learn in multiple ways and are a way for educators
to differentiate their instruction. The goal of this question is to better understand the types of
teaching strategies and student activities that are beneficial to all students. As an educator, it can
sometimes be difficult to understand cultures other than your own; so you need to pay attention
to each of your students and what activities they participate in or don’t. One way to ensure that
you are understanding how each student learns and that they are showing proficiency is to build
teacher-student relationships. This is especially important for students as they are re-learning
how to succeed in school because of their one and a half years of distance learning.
My second research question relates to methods that can help improve student confidence
in a mathematics classroom. I chose this topic to research as I noticed student’s anxiety and
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nerves when they returned to in-person learning during the Spring of 2021. As someone who has
also experienced anxiety, I know that it is even more challenging to learn when you are anxious.
As student anxiety and nerves have continued into the 2020-2021 school year, I believe that all
teachers need to understand that students are relearning how to be students and social again and
that we need to assist students with their mental health. By doing so, teachers and students will
build a relationship where students will know that they are supported and that it. As students
have these anxieties and nerves in the classroom, it has greatly impacted their confidence in core
subjects. I have noticed this by students being nervous to respond to questions when called on in
front of the class. Encouraging students to work in groups and to discuss the concepts on a oneto-one basis with me has significantly helped students with their confidence. These teacherstudent relationships have made a huge impact on my students' successes and their mental health.
My third research question is similar to the other two questions, but focused more on the
styles of engagement strategies. This question allowed me to look at various student work and
see which styles students communicated with their peers the best and which styles showed the
most proficiency. I analyzed observations, student work, and journal entries to determine the best
strategies. When assigning group activities, it is important that students feel safe with the
students in their group and are supported. In a mathematics classroom, it is imperative that
students gain a form of confidence discussing the mathematical concepts they are learning. The
more students can talk about math and discuss the topics with their peers, the better each student
will understand the concepts.
This chapter will discuss the implications, limitations, and conclusions of my study and
how the results I found will affect my teaching in the future.
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Implications
Identifying my philosophy of teaching, my goals that relate to the InTASC teaching
standards, and my research questions have helped me to better understand ways that I can
improve my teaching. This study has allowed me to align my goals as an educator of
mathematics. Through an analysis of my lesson plans, observations, and journals, I have learned
a variety of things about mathematics education as well as myself when it comes to teaching.
I have learned that students need as much support as possible at this time, especially as
the 2021-2022 school year is the first year at school since the beginning of COVID. This means
that there is a large emphasis on teacher-student relationships. I have noticed that some students
truly need a day of rest or a day to themselves instead of putting all their effort into learning.
This has shown me that some days students can shut down and need a break. However, when I
notice students in this way, I make a direct effort to check in with the student to ensure that they
are okay and to let them know that if they need support, they have mine. While this can make a
student behind a day with class work, it shows that checking in is overall more important for
students so that they can have a good head space. In the end, teacher-student relationships are
one of the most important aspects of teaching so that students can feel the support from
educators.
In the last year of teaching and getting to know students, there has been a lot of relearning
for students. As mentioned earlier, many students formed different social anxieties during
distance learning. When students came back to in-person schooling, they were faced with many
struggles including having to relearn how to learn in schools. For students who attended class for
roughly 3-6 hours a day during COVID they were much less stressed and their expectations were
lowered. Now, post-COVID learning students are in the classroom for 6-7 hours a day and are
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being held to higher expectations. This change in their education has been hard for students, but
they are starting to become adjusted to the regular school days.
Working with students where a majority of them don’t speak English as their first
language has shown a divide in mathematics. As I haven’t worked in a school that is primarily
White, I don’t have a good comparison as to if this is common or not. However, working with
students who have had a year of abnormal learning has shown me that students are struggling
with the language of math and their confidence. All students need to know that they are
supported academically and mentally.
Through my observations and analysis, I have found it to be extremely important to
encourage students to verbalize their understanding.
Limitations
Through this action research project, there has been a plethora of research and reflection
on classroom activities and their impacts on students. The classrooms I analyzed consisted of a
majority of Latino students, some Russian students, and even less White students. Therefore, the
research that has been conducted can be applied to classrooms with multicultural students. In
comparison, the data and research that has been collected might not directly relate to a classroom
with a majority of White students.
The research that has been conducted here has shown the importance of group activities
and encouraging students to communicate with each other. Group activities for all cultures are
helpful as it encourages students to improve their mathematical reasoning and communication
skills. A limitation of group work can occur in various instances. For example, a student who
struggles with English, communication skills, or has social anxiety could hinder group activities.
That is, students who have good communication skills will be able to discuss and talk about their
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reasoning openly with each other; whereas students who see communication as a challenge
might sit back and not communicate through their thoughts and reasoning. In this case, some
students might fall through the cracks and fall behind in their mathematical skills in comparison
to the rest of the class.
Through my research and experiences, I have found that multicultural students learn best
through interactive activities and one-on-one learning. However, not all students learn through
interactive activities, such as game-based learning. Again, my research focused on multicultural
students more than White students. Therefore, the idea of game-based learning might not be
something that every student thrives with or can learn from. Through teaching, it is very
important to have lessons planned that include all cultures of students who are within your
classroom.
Lastly, one of the more important limitations to this study is the idea that the students
within my classroom struggle when it comes to thinking on their own. This is something that
could change due to time of day, the students within the class, or the student's language ability. It
is important that we don’t assume that the findings from this research pertain to all students, but
that they relate to the students in my classroom as well as the community’s culture.
Conclusions
As an educator, it is my responsibility to give every student an equal chance at their
education and provide an environment for them to feel safe to grow intellectually and socially.
Through my action research project, I have researched, observed, and analyzed teaching
strategies and student behaviors in order to improve my teaching practices to give students such
an environment.
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One takeaway from this project is that every student is their own individual, they will
learn in their own way and have differing challenges. Planning lesson plans needs to be done
with multiple alternatives and with many adjustments (both planned adjustments and not planned
adjustments). As an educator, students will struggle with various aspects of learning, especially
different concepts in mathematics. It is important to be able to think on your feet, be attentive to
each student individually, and support students with their uncertainties. While teaching, there
will be times where students act out in class, don’t participate, or aren’t able to focus. It is
important to focus on students on an individual basis and assist support their learning.
A second takeaway from this project is the importance of teacher-student relationships.
These relationships are very important for students and for their education. They help students
understand that their teachers are supporting them and that they will be there for them through
the challenges and uncertainties of learning. Students have a variety of stressors in their life, both
inside and outside of school, and showing students support for their stressors is valuable to them.
Through this Action Research Project, I was able to analyze how my teaching techniques
impact student learning and collaboration. I have learned that students need encouragement as
well as a push in order to grow intellectually and feel comfortable in their learning environment.
Each student is an individual person and learns in unique ways, so as an educator we have to
always be ready to adjust our teaching methods to assist all students.
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